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ABSTRACT 
Observations of vertical sections and of tape strippings of areas infested with t inea versi-
color indicate that because of their dimorphic state, these parasites can co lonize t he horny 
layer. 
Mycelial hyphae progress downwards into the intercellular spaces of the horny cells 
where they feed on nonkerati nous substances and extrude proliferating yeast cells which 
form clusters in nest-like cav ities. The yeast -mycelial conversion gives rise to new mycelial 
hyphae and the cycle is complete. The parasites are actually lodged in tunnels and nests 
h ollowed out in t he horny layer. A dynamic balance between the cycle of the parasites and 
t he renewal rate of t he horny layer is responsible for t he long duration of the lesions. 
The etiologic agent of t inea versicolor is a di-
morphic yeast-like, lipophilic fungus of t he aspo-
rogenous genus Pityrosporum (Pityrosporum orbi-
culare) (1), wh ich deve lops in the horny layer as 
spheroidal yeast cells (phia lides). These cells 
produce daughter ce lls by budding, which in t urn 
form mycelial hyphae (1 - 4). In cul ture, Pityro-
sporum orbiculare loses its dimorphis m, t he my-
celial phase disappears, and only yeast cells a re 
forme d (1, 5, 6). 
Atte mpts to inoculate the horn y laye r of 
normal subjects with cul tured yeast cells have 
reproduced t inea versicolor in relatively few cases 
(5). 
Pityrosporum orbiculare can be found in the 
horny layer of most normal subjects (7 , 8). Per-
haps t he genetic factors a nd nutritiona l and envi-
ronmental condi t ions favorable for the full devel-
opment of the dimorphic parasites exist only in 
the skin of patients affected by tinea versicolor. 
Therefore, aside from its ab ili ty to attack and 
penetrate the horny layer , Pityrosporum orbicu-
lare develops either poorly a nd without clinical 
manifestations or actively, giving rise to t inea 
versicolor . In les ions of t inea ve rs ico lor, we 
studied the stereomorphologica l features of Pity-
rosporum orbiculare in the horny layer with t he 
scanning electron microscope to investigate the 
relationship between host and parasites. 
M ATERIALS AND METHODS 
Biopsy specimens were removed from lesions of ti nea 
versicolor in three young subjects. Seven micron par-
affin vertical sections of formalin-fixed t issue were car-
ried down to disti lled water via xylene and alcohol. The 
sections were then thoroughly dried on 12 mm rou nd 
coverslips and coated with a 200 to 300 A film of gold 
palladium . 
Unfixed material was obta ined by tape stripping the 
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les ions and removing the horny layer. The tapes were 
then success ively mounted on coverslips and coated 
with gold palladium. 
Using the emissive mode (topographic contrast) at 10 
and 25 kV. tensions, we used both an Mk IIa Stereoscan 
and a JSM-U3 JEOL scanning electron microscope for 
observat ions. 
RESULTS 
A number of round, ovoid , or bottle-shaped 
yeast cells (phia lides) of various sizes, together 
with elongated mycelia l hyphae, were seen in the 
horny layer. The formation of apical buds and 
intermediates between fiss ion and budding (Figs. 
1, 6, 9) indicated high reproductive activity in the 
yeast cells. At the sites of the buds, the rim of the 
wa ll of the phialides frequent ly flared outward in 
a cont inuous lip (Fig. 3). 
Short cha ins of cells were extruded in succes-
s ion by a phialide (Figs. 5, 9) or connected to each 
other by a plasmodesma (Fig. 2), and bodies sug-
gesting yeast- mycelial conve rsion (Figs. 6, 9, 10) 
were present. 
In the outer two-thirds of t he horny layer were 
densely packed yeast cells that formed clusters of 
various sizes. These clusters, which looked li ke 
nests hollowed out in the horny layer, were fi lled 
with variable numbers of cells, the shaded images 
of which could be seen t hrough the membranes of 
the keratinocytes (Figs. 1, 2). T he cells of the 
clusters were usually compressed and sometimes 
misshapen into polyhedra. As a rule, the closer 
t he clusters were to the surface of t he horny layer, 
the larger the number of ce lls in t hem (up to 500 
to 600). 
Among and around the clusters were numerous 
mycelial hyphae meandering in to the horny layer 
and reaching levels deeper t han t hose of the clus-
tered yeast cells (Figs. 1, 3, 11) . These hyphae 
were tubular or sausage-shaped with medial or 
subapical constrictions, unbranched , varyi ng in 
length and dia meter , and often having a terminal 
knot (Figs. 3, 6, 12). Mycelial- yeast convers ions, 
consisting of extrusions of round cells from the 
•.. 
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FIG. 1. Tinea versicolor, vertical section. a) x 1,700; 
b) x 3,400. A nest hollowed out in the horny layer is 
occupied by yeast cells (y) and surrounded by mycelial 
hyphae (m). Bottle-shaped yeast cells (phialides, ph) 
proliferate by budding and by a process intermediate 
between fission and budding. E: epidermis, H: horny 
layer. 
FIG. 2. Tinea versicolor, vertical section. a) x 4,200; 
b) x 8,500. Nest of clustered yeast cells in the upper 
portion of horny layer. Several cells are connected by a 
plasmodesma (P) . The outlines of the cells shine 
through the thin horny walls of the nest. 
FIG . 3. Tinea versicolor (x 2,400). Cluster of yeast 
cells and mycelial hyphae in the middle portion of the 
horny layer. Details of collaration (c) in phialides and of 
mycelial -yeast conversion (m y) are present. 
FIG. 4. Tinea versicolor. Tape strip of the uppermost 
horny layer ( x 1,800) showing a horizontal view of a 
large dense cluster of yeast cells. 
apices of the mycelial hyphae, were present (Fig. 
3) . 
The depressions, cavities, and clefts in the 
horny layer were occupied by the proliferating 
parasites. The outer portion of the layer was scaly 
and swollen. No signi ficant changes occurred in 
the other layers of the epiderm is. 
The arrangement of the parasites in the horny 
layer was best observed in the tape strippings. 
The clusters were larger and more numerous in 
the superficial strippings than in the deeper one 
where mycelial hyphae were interspersed with 
yeast cells. Clusters and mycelial hyphae ap-
peared to be developing and making a place for 
themselves between the horny cells (Figs. 6, 7, 8) . 
The shape and volume of the parasites varied 
widely and some organisms suggested a yeast-
mycelial interconversion . 
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FIG. 5. Detai l of Fig. 4 ( x 3,550). Cha ins of ce lls ex-
truded in succession (ch) a nd mycelia l hyphae partly 
wrapped in a thin horny coating can be seen . 
FIG . 6. Tinea versicolor. T a pe strip after six previous 
strips ( x 3,900). A compact cluster of yeast cells with 
budding phialides and details suggesting yeast-mycelial 
conversion . Mycelia l hyphae are a lso present, one of 
which (m) runs in to the t issue a nd shines through the 
horny lamellae. 
DISCUSSION AND CONCLUSIONS 
These findin gs have shown that in t inea versi-
color the parasites a re not freely interspersed or 
grouped between the horn y ce lls but are lodged in 
hollowed-out burrows and cavities in the outer 
two-thirds of the horny layer. In this way , the 
dimorphic yeast- like fungi coloni ze and maintain 
the mselves in the tissue. 
The mycelial hyphae, which a re the ma in com-
ponen t of the invading parasite, extend down-
wards by digging and feed ing on the cement sub-
stance ' between the keratinocytes . T he growing 
tips of the hyphae run a long the inters paces of the 
fl attened horny cells. 
These hyphae survive for a long t ime in the 
t issue since, at least theoretically, t he hypha! apex 
is a potentially indestructible structure (9). New 
hyphae, however, are a lso produced by segmenta-
tion and by yeast-myce lial conversion. 
From t he posterior apex, mycelia l hyphae ex-
ti·uded spheroida l cells that proliferate and en-
FIG. 7. Tinea vers icolor ( X 3,550). Nest of yeast cells 
densely clustered a nd included in a thin horny coati ng. 
FIG. 8. Tinea versicolor, strip tape ( x 12,000). Detai l 
of yeast ce lls coated by a thin horny film. 
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FIG. 9. Tinea versicolor, tape strip ( x 3,350), 
showi ng encased nests of polymorphic, proliferating 
yeast cells. Note buddings with collarette in phialides, 
as well as phialides extruding cells in succession. 
FIG. 10. Tinea versicolor. Another field of the spec-
imen of Fig. 9 ( x 8,250) . Details suggesting yeast-my-
celial conversion are present. 
Ftc. 11. Tinea versicolor, tape strip ( x 3,550). My-
celia l hyphae in a relatively deep location. The parasites 
appear encased in the horny layer. 
FIG. 12. Tinea versicolor. Detail of segmentation and 
terminal knots in mycelial hyphae ( x 9, 700). Note how 
the parasites are encased in the horny tissue. 
FIG. 13. The kinetics of the parasites in the horny 
layer is schematically represented . Y M: yeast-my-
celia l interconversion. 
large the cavities in which they are lodged. As 
the nests of yeast cells increase in volume, they 
are lifted to the surface of the horny layer and 
eliminated by shedding. 
When the growth and multiplica tion of the 
parasites are dynamically balanced with the rate 
of renewal of the horny layer, a steady coloniza-
tion and persistence of the lesions result. Di-
morphism is probably an essential condition for 
such a balance. As mycelial hyphae advance ac-
tively downwards, yeast cells are passively tran -
ferred upwards. This two-way cycle of the para-
sites is maintained through yeast- mycelial inter-
conversions (Fig. 13). From the abundant bud-
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din g, one wou ld conclude that yeast cells mul -
tiply quickly. Actually, merely within the time 
required for the replacemen t of the horny layer, 
single ce lls ext ruded by mycelial hyphae develop 
clusters that consist of severa l hundred organisms 
from which new mycelia l hyphae a re produced. 
Therefore, the balance between the turnover of 
the cells of the horny laye r and the cycle of repro-
duction of dimorphic Pity rosporum orb iculare 
gives rise to t inea versicolor. 
Pityrosporum orbiculare develops between the 
horny cells, dissolving the cementing substances 
and form ing spaces in which the yeast cells and 
mycelial hyphae reside. The high concentration of 
parasites per volume unit of t issue alte rs the 
structural properties of the outer two-thirds of the 
horny layer. Ultimately the upper part of the 
layer deteriorates with swelling, loss of cohesion, 
and cracking. 
We have mentioned that the deeper portion of 
the horny layer and the underlying ep idermis 
appea r unaffected in lesions of tinea versicolor, 
but such changes as achromization do occur. 
Therefore, substances produced by the coloniza-
tion of Pityrosporum orbiculare are likely to dif-
fuse into the viable t issue a nd da mage it. 
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